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laid upon the importance of the work of G. 1. Taylor 
in eddy-motion in the atmosphere, and of the value of his 
coefficient af “eddy conducti\-ity” in meteoroloGa1 
work. Fre uent references are iiiade to the worE of 

cluding chapters he deals with the “re~-olving fluid of the 
atmosphere.” The Meteorological Office has published 
Sir Napier Shaw’s previous work along this line, so that 
the material presented in the latter portion of thc 
“manual” is a r6sum6 of that to be found in the -c. L. M. 

Dines and gD obson with pilot balloons. In the con- 

THE TRAVELING CYCLONE. 
B y  the late LORD RAYLEIQR. 

(The London, Edinburgh, and Dublin Phll. Mag., and Jour. of Sci., Gth Ser., No. 2 5 ,  
Beptember,’1919, pp. 4-W24. )  

One of the most im ortant questions in meteorologj- 

usually travel. Sir N. Shaw says that “a  velocity of 
20 meters/second (44 miles per hour) for the center of a 
cyclonic depression is large but not unknown; a velocity 
of less than 10 met.ers/second may be regarded as smaller 
than the average. A tro ?ical revolving storm usually 
travels at about 4 metersfsecond.” He treat,s in detail 
the comparatively simple case where the motion [relative 
to t-he ground) is that of R solid body, whether a simple 
rotation, or such a rotation combined with a uniform 
translation; and lie draws important conclusions which 
must find ap roximate application to traveling cyclones 
in general. 6ne  ob’ection to resarding this case as typi- 

tinuity is involved a t  the distance from the center where 
it terminates. A more general treatment is desirable, 
which shall allow us to suppose R gradual fd ing  off of 
rotation as the clistnnce from the center increnses; and I 
propose to take up the general !woblern in two dimensions, 
starting from the usual Eulerian equations as referred to 
uniformly rotating axes.; 

Sir J. Lnrmor has added to Rayleigh’s incomplete 
article a paraphrase, which closes as follows: “In any 
case, inteinal viscosity is negligi?de in meteorological 
prohlenis. I t  is the fricition .against land or orean, intro- 
ducin turbulence which spreads upward, that clisturbs 

degree of permanencc of the tj-pe of motion seems to per- 
mit that also to he left out of account. As remarked in 
the postscript, the changes of pressure arising from con- 
vection involve changes of density, v;hich \ d l  modify the 
motion hut perhaps slightJy. There does not seem t.0 be 
definite discordance with Er. Jeffreys’s detailed dis- 
cussion. ” 

is the constitution of t 1 e travelmg cyclone, for cyTlones 

cal is that, unless t h e rotating area is infinite, a discon- 

and I f  t.iniately destroys the cyvrloni~. syst.ein; and the high 

ON TRAVELING ATMOSPHERIC DISTURBANCES.e 
B y  HAROLD JEFFREYE. 

[Author’s summary.] 

The geostrophic‘ relation between the wind and the sur- 
face pressure gradients is incapable of accounting for .my 
variation whatever with time in the pressure distribution. 

-- ___-  
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All changes in this arise from those terms in the equa- 
tions of niotion that are neglected when the geostrophic 
idation is assumed. When these terms, which depend 
on the squares and differential coefficients of the veloci- 
ties, are taken into account, it  is found that an asymmet- 
rical cyclone can move. It seems, however, from the low 
speed of travel of these depressions, that a simple super- 
posibion of a general pressure gradient on a rotating 
systeni must be compensated internallv in some way, so 
as t.0 reduce the asymmetry introduced. Thus the 
remarkable circularit? of the isobars in a cyclone is seen 
to  be a condition of its slow movement. It is indicated 
that the cyclone itself is a very special type of disturbance, 
in which the pressure, temperature, and velocity are so 
distributed as to make the wave tending to readjust it 
travel with eytreme slowness; other types of disturbance 
spread out much more ra idly (with velocities of the 
order of that of sound) ancfare dissipated, and this fact 
is probably the reason why, [that] of all the irregularities 
possible, the cyclone is the most conspicuous, other forms 
clissipat.ing before they can be observed. 

CHARACTERISTICS OF THE FREE ATMOSPHERE.’ 

B y  W. H. DINES, F. R. S. 
(Abstract.) 

Si-.voPsrs.--“This report waa prepareJ in 1916, but on account of the 
w w  it was not then published.” The subject is disruseed under the 
following headings: 

1. Methods and places of observation. 
3. Amount and reliability of the material. 
3. Meau temperatures and gradient,s. 
4. The seasoual variation. 
5. The daily temperature range. 
6. The humidity. 
7. The troposphere and stratosphere. 
S. Pressure and density. 
9. The motion of the free atmosphere. 

10. Ratistical data. 
11. The connection between pressure and temperature. 
12. The vertical temperature gradient and the value of H . 
Appendix. The standard deviations of the density of %e air from 

1 to 13 kilometers. and the frequency of occurrence of deviations of 
given magnitude. 

In general the paper deals with data and conclusions that had al- 
ready been presented elsewhere, but they are here brought together 
into concise form. t.u@her with some of the more recent results. The 
redsris thus enabled t,o gain acomprehensive idea of t,he whole subject 
without having to consult sevcrsl separate papers t.hat have appeared 
from t,imcl bo t.ime in various publications. 

1. JA$hk  md p!aw.s Of ob.smtwtion.-For the most part 
the discussion is based upon results obtained in different 
parts of Europe, a1 though er uatorid and Canadian values 

in t4he text. In  all cases the data were obtained by means 
of sounding and ilot balloons. 

3. Amoun.t an8 retia62,it.y of the ma.te&l.-Practically 
90 per cent of the balloons sent up in continental Europe 
are recovered; but in England, owing to the proximity of 
the sea, the loss averages about 35 per cent. Different 
sizes of balloons and various t g e s  of meteorographs arc 
used, but the mean results of 10 years’ work are practi- 
cally identical. Instruniental and reduction errors are 
eridently not large, inasmuch as the agreement between 
near-by st.ations and between successire observations at 
the smie sttttion is close. All the evidence indicates that 
the probable error for temperature does not esceed lo C.; 
for pressure it is about 4 rub. The effect of the latter in 
the determination of altitude in the lower levels is inappre- 
ciable, but at great heights, e.g., 30 Irilometers, an error 
of 2 kilonieters is possible. These errors are largely 

are given in some of the tab i es and are briefly referred to 

1 Geophysical Memoirs No. 13, Meteorol~ical Olfiee, Landon, 1919,. Y. 0. POC, 
pp. 47-76. 


